Computational psychiatry involves applying a collection of theoretical notions, including data analysis and mathematical and computational modeling, to the problems of psychiatry. It is a nascent field whose central methods are just in the process of being developed. We consider some of the challenges and opportunities for techniques and approaches that are presenting themselves as it starts to take on a more concrete form.
Introduction
The field of computational neuroscience [1, 2] has three main facets: firstly data analysis, which provides mostly statistical and machine learning-based techniques for manipulating and understanding the ever-growing wealth of empirical data that it is now possible to collect [3, 4] ; secondly mathematical modeling, which provides for multi-scale treatments of neural phenomena, explaining findings at one level of characterization by (typically quantitative) reduction to mechanisms at lower levels [5] ; and finally computational modeling, which derives substantial constraints for neural processing from the fact that brains perform information processing functions -that is, the phenomena play computational roles.
As soon as investigators started to build such mathematical and computational models of normal neural structure and function, the idea that these formal characterizations might illuminate abnormalities such as those apparent in neurology and psychiatry (and indeed vice-versa) was born [6] [7] [8] . It was as computational neuroscience started to mature, and, simultaneously, dissatisfaction with the state of psychiatry started to fester, that notions of a more fully fledged field of computational psychiatry became concrete.
By now, each of the three facets has found some resonance in psychiatry: data analysis, simultaneously reaching a zenith and nadir in psychiatric genetics [9] ; mathematical modeling, for instance evident in the analysis of altered network dynamics associated with imbalances between excitation and inhibition [10]; and computational modeling, in the extensive investigations of disordered decision-making [11] .
These successes in turn have led to a number of enthusiastic reviews (or somewhat more accurately, previews) of the field [12] [13] [14] [15] [16] [17] , including some by various of us. However, a body of clear and compelling methods is a key preliminary to the sort of new understanding and nosology (i.e. systematic classification) of psychiatric conditions that are popular interim goals in the field, let alone to the potential therapeutic advances that even the brave are as yet far from offering.
In this review, we consider some of the existing and desirable methodological steps for the field. Most methods are not unique to psychiatry -they just need careful application. However, some, for instance to do with individual differences, are of more immediate significance in psychiatry than in some other neuroscience disciplines. Given limited space, and the modeling focus of the panoply of previews, we mainly focus on data analysis, touching only briefly on relevant aspects of the two forms of modeling. Of the many areas in which methods of data analysis are playing, or could play, a crucial role in computational psychiatry, two of very general importance concern (a) dimensionality reduction and more general ways of finding statistical structure in very high dimensional data; and (b) a specially noteworthy case of dimensionality reduction, namely ways of characterizing differences within and between populations, at both single points in time, and longitudinally.
Taming complexity through low dimensional structure
The bewildering complexity of the anatomy and physiology of the nervous system, together with those of its 
